Liver malignancies are the sixth leading cause of cancer worldwide, whereas hepatocellular carcinoma (HCC) is the most frequent histological type of liver cancer. Extrahepatic metastasis, which rarely involves the mediastinum, is associated with poor prognosis. An 80-year-old male presenting with mild diffuse abdominal pain for 4 months, associated with hyporexia, increased abdominal volume, dry cough, and loss of 4 kg in 1 month, sought medical assistance due to hemoptysis and chest pain. Tomographic study revealed HCC with mediastinal metastasis, after which sorafenib therapy was started. Disease progressed to death 4 months after the start of the treatment.
INTRODUCTION
Hepatocellular carcinoma (HCC) has high incidence and mortality rates, being the most common primary liver cancer [1] and the third leading cause of cancer mortality. It usually starts with a solitary encapsulated lesion that often shows slow growth and is asymptomatic for a long time.
[2] HCC is usually associated with liver cirrhosis, which may impair treatment tolerability and thus increase the risk of complications in cases of advanced cirrhosis. Although there are great differences in the global incidence and frequency of coexisting HCC and cirrhosis that vary according to ethnicity, the coexistence of these two conditions has the same basic clinical characteristics and leads to poor prognosis, regardless of race and location. [2] Liver cirrhosis of any etiology and chronic infection by hepatitis B are the main risk factors for the development of HCC. All patients with these two conditions benefit from biannual screening for HCC with abdominal ultrasound and measurement of alphafetoprotein (AFP) levels, although the latter has been shown to have questionable efficacy in population surveillance. 
Case Report
This is an open access article distributed under the terms of the Creative Commons AttributionNonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms. Non-invasive diagnosis is made by imaging techniques, such as computed tomography and/ or magnetic resonance imaging, [4] based on the vascular findings for these tumors, which exhibit a hypervascular pattern during the arterial phase and a washout pattern during the portal venous or delayed phase. Such radiological characteristic occurs in a small number of 1-2 cm tumors. In these cases, biopsy and tissue biomarkers, such as AFP, are used to confirm the diagnosis. Disease staging should be established at this point, in order to plan treatment and assess prognosis. The most frequent location of metastatic HCC is the lungs, due to possible hematogenous dissemination through their capillary network, followed by bones and abdominal lymph nodes. Conversely, mediastinal metastasis is an uncommon manifestation of HCC and shows poor prognosis. [5, 6] We present a case of an elderly patient admitted to our institution after being diagnosed with HCC and mediastinal metastasis.
CASE REPORT
This is the case report of an 80-year-old retired widower coming from São Paulo, southeastern Brazil. His past medical history included high blood pressure, dyslipidemia, diabetes mellitus, benign prostatic hypertrophy, and osteopenia. He was a former smoker of 90 packs a year and denied alcohol abuse. Four months before admission, the patient started to present with mild diffuse abdominal pain, hyporexia, increased abdominal volume, dry cough, anterior chest pain, and loss of 4 kg in the last mouth. He sought medical assistance after two episodes of hemoptysis.
A tomographic study revealed a contrast-enhanced expansive heterogeneous mass measuring 9.7 cm × 5.1 cm × 5.6 cm at this largest diameter and located on the left midline of the anterior mediastinum, with no clear interface between mediastinum and pericardium. No mediastinal lymphadenomegaly was detected. There were hepatic lesions showing a washout pattern in segments V, VI, VII, VIII and IV and protruding toward the hepatic hilum. Evidence of splenic vein thrombus was found [ Figure 1 ].
Laboratory findings were as follows: hemoglobin = 10.5 g/dL; hematocrit = 34%; leukocytes = 7,500.000/mm 3 (segmented: 64%, band cells: 0%, lymphocytes: 28%, eosinophils: 5%, monocytes: 3%, basophils: 1%); total bilirubin = 0.7 mg/dL; alanine aminotransferase = 48 U/L; aspartate aminotransferase = 40 U/L; AFP = 14,000 ng/mL; gamma-glutamyl transferase = 350 U/L; alkaline phosphatase = 148 U/L; international normalized ratio = 1.75; creatinine = 0.77 mg/dL.
The patient and his family decided to start sorafenib therapy, and he did not want to undergo invasive procedures, such as chemoembolization, for the treatment of mediastinal metastasis. Drug therapy was maintained for 3 months, when the patient was readmitted due to clinical worsening, with the development of jaundice and severe ascites. Patient staging was reassessed, showing evidence of growth of the mediastinal mass, which measured 11.0 cm × 6.3 cm × 7.7 cm at that time and was compressing the right atrium and the pulmonary artery [ Figure 2 ]. There was also an increase in the size of hepatic solid lesions and in the extension of thrombosis. AFP levels reached 45,000 ng/mL. It was decided to discontinue chemotherapy with sorafenib, and the patient died 1 month after readmission.
DISCUSSION
HCC is one of the most common primary tumors worldwide, and its prognosis has improved over the past few decades with the assessment of tumor vascular pattern by imaging methods and the emergence of therapeutic procedures. A considerable amount of literature has been published on the different presentations of HCC and on extrahepatic metastases, which occur in 30-50% of HCC cases. The most common metastatic sites are lungs, bones, and loco-regional lymph nodes, presenting commonly with dyspnea and bone pain. [7] A study in autopsy files showed that unusual extrahepatic metastatic sites include diaphragm, pancreas, gall bladder, stomach, colon, adrenal gland, pleura, peritoneum, cervical lymph nodes, brain, skin, and oral cavity.
[8]
It is important to emphasize that the diagnosis of our patient was based on the presence of mediastinal mass and hepatic lesions. We decided not to perform liver biopsy because an imaging study revealed that the tumor had a washout vascular pattern and the patient showed AFP levels of 14,000 ng/mL.
The involvement of mediastinal lymph nodes occurs in 4% to 5% of the cases of HCC. In patients with mediastinal metastasis, lesions were mostly diagnosed simultaneously with the viable intrahepatic tumor.
[9] Mediastinal metastases are unusual, and mediastinal involvement usually leads to dissemination to lymph nodes, which occurs by three routes of hepatic lymphatic drainage. The first route is from the left hepatic lobe via anterior phrenic lymph nodes to the parasternal or subcarinal lymph nodes; the second, from the liver through the hepatic falciform ligament to the parasternal or paratracheal lymph nodes; and the third, from the right hepatic lobe through the right triangular ligament to the paratracheal lymph nodes. The predictors of the presence of extrahepatic metastases are: size and number of HCC nodules, presence of tumor vascular invasion or tumor biomarkers.
[2]
Patients with initial HCC, i.e. with no distant metastases, may undergo partial liver resection, which is potentially curative, as well as liver transplantation or percutaneous ablation. More advanced cases, such as the one presented in this study, are eligible to palliative treatment with sorafenib.
[4] However, research has shown that treatment of intrahepatic lesions should not be contraindicated in the presence of extrahepatic metastasis. Moreover, radical treatments for extrahepatic metastases should be considered when hepatic lesions are under reasonable control or if metastasis is accompanied by severe symptoms. [11, 12] In the case of mediastinal metastasis, transarterial chemoembolization has shown good response and adequate symptom control, in addition to increasing survival. [13, 14] In Table 1 , we detail HCC cases of mediastinal metastases reported in the literature.
The present study showed that, despite therapeutic advances and the use of target therapy, survival is very limited when tumor is advanced, diagnosis is made at a later stage, and there are distant metastases.
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Case report Treatment
Chiou et al. [9] Patient with HCC of 8.6 cm in segment 4 liver , underwent transcatheter arterial embolization and following the appearance of mediastinal injury of 4 cm in the right paratracheal region
Surgical ressection
Shinya et al. [10] 3 lesions of HCC, 2 years after liver transplant tumor recurrence in the upper mediastinum
Huang et al. [13] 2 patients with hepatitis-C related HCC, after several courses of TACE developed mediastinal and pericardial neoplastic growth
Radiotherapy
Chen et al. [14] HCC 3 cm treated with TACE; 2 years after presents hoarseness, a chest CT scan revealed a 5-cm tumor over the aortopulmonary window of the mediastinum
TACE
Oncale et al. [15] HCC with liver mass 11 cm ×13 cm with vena cava invasion and extension to the right atrium (4 cm × 4 cm )
Sorafenib
Sung et al. [16] HCC with associated thrombus was found to extend from the liver through the inferior vena cava into the right atrium
Surgical ressection
Masci et al. [17] Right intraventricular metastasis from HCC in a patient who had undergone a partial hepatectomy for HCC more than two years earlier Systemic chemotherapy with cisplatin and doxorubicin
Ulus et al. [18] HCC who was incidentally found to have an intracavitary mass completely occupying the right atrium
Surgical resection
Tastekin et al. [19] HCC with hepatectomy; 1 year after patient started to present dyspnea, hoarseness, palpitation, chest CT scan showed a mass of 4 cm in the left heart ventricle and myocardial invasion
Surgical ressection
Lei et al. [20] The first patient was noted to have a large RV tumor mass with intracavitary growth and myocardial invasion; the second had massive pulmonary and LA metastasis; and the third patient had a right atrial tumor mass with concomitant RV and LA involvement
Fukuoka et al. [21] Patient with pulmonary metastases from HCC, who presented with a tumor in the left lung, extending to the left atrium through the left pulmonary vein 
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